METHOD
Ten European and fourteen Asian patients living in Hong Kong gave their consent for the trial. All were ASA I or 11 and undergoing upper abdominal surgery. The study was approved by the Army Medical Research Executive. The use of the patient-controlled analgesia computer (Cardiff Palliator -Pye Dynamics Ltd.) and the linear analogue scale for assessment of pain was demonstrated and explained at the preoperative visit by one of the authors (ITH).
Diazepam 10 mg was given orally approximately two hours preoperatively as premedication. Thiopentone (3 to 5 mg.kg-l ) was used for induction of anaesthesia and this was followed immediately by pethidine 500 ~g.kg-l. Alcuronium was used for neuromuscular block and the trachea was intubated. Anaesthesia was maintained with nitrous oxide 70% and halothane 0.5 to 1.0% in oxygen delivered through a coaxial breathing attachment (Penlon Ltd. Catalogue Number 57050) driven by a ventilator (Manley Servovent -Ohmeda). At the end of surgery, the neuromuscular block was antagonised with neostigmine 2.5 mg and atropine 1.2 mg.
Postoperatively, patients were kept in the high dependency ward during the study. The patients were connected to a Cardiff Palliator PCA device via aY-piece in the intravenous infusion line. The machine was programmed to deliver a bolus dose of Every demand for analgesia was charted and the pain score at that time was recorded. The nurse was permitted to give direct assistance with the first two demands if required. The total number of demands for each patient was recorded and the pethidine consumption for the 24 hours was calculated. Sedation was graded on a simple four-point scale (O=awake, 1 = drowsy, 2=asleep or 3 = comatose) and assessed at hourly intervals. Pain scores were recorded every hour if the patient was awake. Arterial pressure and respiratory rate were recorded hourly. Forced expiratory volume in one second (FEY I)' forced vital capacity (FVC) and peak flow rate (PFR) were measured with an electronic spirometer (Yitalograph Ltd.) preoperatively and at four, twelve and twenty-four hours postoperatively.
Demographic data, number of demands for analgesia and pethidine consumption were compared using Student's t test. Respiratory measurements were compared using analysis of variance for repeated measures. Median pain scores and sedation scores were calculated for each patient over the 24 hour period. These were compared between groups using the Mann Whitney U test. P < 0.05 was considered significant. Further analysis within groups was carried out with the 24 hour postoperative period being divided into three phases: the first four hours, the next eight hours and the last twelve hours. Analysis of variance was used for interval data and the Friedman test was used for ordinal data. Results are expressed as means with standard deviation in parenthesis unless specified otherwise.
RESULTS
Two patients from the European group were excluded from the study and the analysis because of failure of the Cardiff Palliator. In both cases, the fault was corrected and analgesia was successfully continued with the Cardiff Palliator.
Remaining patient data are listed in Table 1 . The European patients were heavier than the Asian patients (P< 0.01).
The mean number of demands for analgesia was less in the Asian group, 15 (4.1) compared with the European group, 20 (4.5) (P< 0.05). The Asian patients had a smaller mean pethidine consumption, 7.62 (2.04) mg.kg-I, compared with the European patients, 9.97 (2.14) mg.kg-I (P < 0.05), over the first 24 hours. In both groups, there was a greater hourly requirement for analgesia in the first four hours than in the subsequent phases.
There were no differences in the pain scores between groups. The pain scores in both groups decreased after the first four-hour period (P< 0.01).
The Asian patients had a higher overall sedation score than the European patients (P < 0.01) during the first four hours after surgery. There were no differences in FEYI' FVC and PFR between groups at any time. In both groups, all three measurements were reduced at four, twelve and twenty-four hours compared with preoperative values (P < 0.05).
DISCUSSION
The Asian patients required less postoperative analgesia than the European patients. The European patients' mean 24 hours pethidine consumption of 683 (114) mg was similar to that found in other European patients in similar patient-controlled analgesia studies after abdominal surgery. The mean 24 hour pethidine consumption was reported by Chakravarty and colleagues B in England to be 595 mg; by Bahar, Rosen and Yickers 9 from Wales to be 614 mg and by Tamsen and co-workers 10 in Sweden to be 624 mg. These studies indicated that patient-demand analgesia provided an objective and consistent method for studying and comparing pethidine requirements. The Asian patients had a 24 hour pethidine consumption of 439 (159) mg. When corrected for body weight, the Asian group's 24 hour pethidine 7.62 (2.0) mg.kg-1 , was still smaller than that of the European group, 9.97 (2.1) mg.kg-l. Many factors such as surgery, sex, culture, race and individual variation in pain perception and response could have contributed to the observed difference. However, the surgery and sex distributions were similar in both groups and individual variation will apply to both groups. It appears, therefore, that the major factors causing the difference are related to culture and race. It can be difficult to separate the effects of race and culture, particularly where a study is carried out in one location. Lambert, Libman and Poser showed in a study of Catholic, Jewish and Protestant students that pain tolerance increased after they were led to believe that their religious group was less able to withstand pain.? In our study, patients were told that we were studying a new and effective method of delivering analgesia but they were unaware that the true purpose was to compare ethnic differences. There were no suggestions that race, sex or membership of a particular group were of any importance. A failure to understand or master the technique of operating the Cardiff Palliator could have affected the demand rate which was lower in the Asians. Most patients had a reasonable understanding of English, the language of the main investigator (ITH). Interpreters were used with most of the Asians to ensure that the project was fully explained and understood. The majority of medical staff and nursing sisters were Caucasian but the High Dependency Unit had an Asian sister in charge and many of the staff nurses and orderlies were Asian. However, the majority of patients admitted to the unit were Asian, reflecting the patient population of the military hospital.
There was always a nurse present to assist the patient with the operation of the Cardiff Palliator and direct assistance was permitted for the first two demands. For the on-demand analgesia computer, we chose to use a fairly high dose of analgesic (500 IJ.glkg) so as to be able to provide good analgesia for a reasonable duration without disturbance. Therefore a relatively long lockout interval of fifteen minutes was used for safety. The method of demand (pressing a button) could itself be a behavioural response to pain and as such be influenced by cultural and psychological factors, but it was not possible to exclude this in the trial's design. It is possible that the Asians were prepared to tolerate more pain or that their perception of pain was different from that of the Europeans but against these hypotheses is that both groups reported similar pain scores when analgesia was requested.
As expected, there was a marked reduction in the respiratory function measurements postoperatively which was maintained throughout the 24 hour study period and was not related to race.
The lower demand rate of pethidine in Asians in this study appears to differ from our earlier study of alfentanil supplementation during anaesthesia in which we found no difference in the racial requirement for an opioid supplement. 11 The two studies are not directly comparable. In our earlier study on anaesthetised patients, opioids were administered when there was an increase in heart rate or blood pressure or signs of sympathetic stimulation, but in this postoperative study, patients were awake and controlling their own analgesia.
One hypothesis is that pethidine may cause more sedation in the Asian patients so reducing their demand for more analgesia.
Unfortunately, a co-variate analysis was not possible with the small number of patients in this study. It is unlikely that the anaesthetic technique contributed to the increased postoperative sedation in the Asians. An identical technique was used in all patients with adjustments made for weight. Kumana and colleagues l2 showed pharmacokinetic differences with diazepam in Chinese and Caucasians, with the Chinese having a smaller mean apparent volume of distribution. Diazepam had been used for premedication in a standard dose, but this would have been given at least three hours before the start of the postoperative period. In addition, Ghoneim and co-workers 1 3 have Shown that despite ethnic differences in pharmacokinetics, there was no difference in the mental and SUbjective effects of diazepam in the two groups. Another possibility is that there may be pharmacokinetic differences with a greater concentration of unbound pethidine or active metabolites being present in Asians or pethidine being eliminated more slowly in Asians. Anthropometric measurements were not made on patients in this study, although mean measurements of height, skinfold thicknesses and arm circumference from a similar sample of patients from the same source suggest that the Asians would have had similar amounts of fat as energy storage but lesser muscle bulk than the larger Europeans.
We have shown that Asian patients demand less postoperative analgesia than European patients but that Asian patients still appear to be more sedated. This preliminary observation has been drawn from a small sample. A further study of comparative pharmacokinetics is required.
